Abstract. This paper is to deal with the controllability of the linear system described by right invertible operators with constrained controls in Banach space.
main results is based on the Krein-Rutman theorem concering properties of a convex cone invariant with respect to a linear bounded operator in Banach space, the open mapping theorem and the separation theorem.
Preliminaries
Let X be a linear space over a field T of scalars ( T = M or C ). Denote by L(X) the set of all linear operators with domains and ranges belonging to X. Write 
THEOREM 2.1 ([7]). Suppose that D G R(X).
A necessary and sufficient condition for an operator F G LQ(X) to be an initial operator for D corresponding to REK D is that
Moreover, the initial operator has some other properties which we will use in the next section such as Fz = z, for every 2 G ker D, DF = 0 on X, ker F = RX and ker D D kerF = {0}. The theory of right invertible operators and their applications can be seen in [5, 7, 8] .
Let X, Y be Banach spaces, denote ¿£{X, Y) the Banach space of all continuous linear operators from X into Y, and by J?(X) the space Jf(X,X). Denote by X* the dual topological space of X and (x*, x) is the value of x* at x G X. The interior, the closure, the linear hull of a set M are denoted by intM, M, spM respectively. In addition, we will denote by M + the dual positive cone of a set M at 0 G M, which is defined by M + = {x* G X : (x*,x) > 0,Vx G AT}. 
THEOREM 2.5 ([19], C. Neumann). Let T be a bounded linear operator on a Banach space X into X. Suppose that ||/ -T\\ < 1, where I is the identity operator. Then T has a unique bounded linear inverse T _1
which is given by oo T-l x = -T) n x, xeX.
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The results
Let X and U be real Banach spaces. Suppose that
and £1 is a given non-empty convex subset of the space U.
Consider the linear control system (shortly (LS)o) of the form:
The spaces X and U are called the space of states and the space of controls, respectively. Hence, elements x G X and u G U are called states and controls, respectively. The element XQ G ker D is said to be an initial state. A pair (xo,u) G (kerD) x U is called an input. If (3.1)-(3.2) has solution x = <P(XQ,U) then this solution is called output corresponding to input (XQ,U).
Note that, if the inclusion Bil c (D -A) dom D is satisfied and the resolving operator I -RA is invertible then for every fixed pair (XQ, U) G (ker .D) x fI, the initial value problem (3.1)-(3.2) is well-posed and has a unique solution, which is given by (see [5, 8] )
Throughout this paper, assume that the condition Bil C (D -A) dom D is always satisfied. Furthermore, suppose that ||iL4|| < 1, by C. Neumann theorem (Theorem 2.5), the operator I -RA is invertible and its inverse is defined by (can see [9] )
Therefore, the unique solution of the system (LS)o can be written of the form
ue n Clearly, TZ(xo) is the set of all solutions of (3.1)-(3.2) for arbitrarily fixed initial state xo € ker D. This is reachable set from the initial state xq by means of controls u € C U. Conversely, if (3.5) is satisfied, then (3.7) holds. Thus, the theorem is completely proved.
• COROLLARY 3.
Suppose that all assumptions of Theorem 3.1 are satisfied. If A, B are stationary operators, then the system (LS)o is globally controllable if and only if
ker B*(A*) n = {0}, N = 0,L,2,... Proof. Necessity. Suppose that the linear system (LS)o is locally controllable, then the system (LS)o with U = spi) is globally controllable. According to Theorem 3.1, the condition (i) of the theorem is satisfied. To prove (ii), we assume the contrary. Suppose that there exists any vextor £¿5 € (RBCl) + , such that A*R*x*0 = Aarg, A > 0. Since the system (LS)o is locally controllable, for every x\ £ X there exists e > 0 such that ex\ G X is reachable from zero by some control u G fi, i.e. [5, 7, 8] ). The initial operator for D corresponding to R G TZQ is defined by
THEOREM 3.2. Let a linear system (LS)O of the form (3.1) -(3.2) be given. Suppose that Q is convex subset of U with non-empty interior, Q 3 0 and RBQ is RA-invariant, i.e. RA(RBQ,) C RBfl. Then the linear system (LS)o is locally controllable if and only if
(Fx)(t) = [(/ -RD)x](t) = x(0).
Therefore, the system (3.8)-(3.9) can be written as follows (3.10) Dx = Ax + Bu,
Prom the assumption ||A|| < ^ and ||i ?|| = supy^^! | jQx(r)dr| = T, it follows that ||iM|| < 1. Thus, by C. Neumann theorem, the operator (I -RA)~l exists and can be represented in the form of a power series
By introduction, it is easy to obtain that
and then
Therefore, it implies that
By Corrollary 3.1, the system (3.10)-(3.11) is globally controllable if and only if kerS*(j4*) n = {0}, n = 0,1,2,...
This result is completely coincident with the controllability condition of the linear systems described by differential equations in Banach space (see [1, 10, 15] Since R = IQ is a Volterra operator, we also have R* to be a Volterra operator, i.e. the operator I* -AR* is invertible for every A E R. Therefore, A*R* = aR* has no eigenvector in (RBQ)
+ .
This means that
ker(A*R* -XI*) n (RBtt) + = {0}, VA > 0.
By Theorem 3.2, the system (3.14)-(3.15) is locally controllable.
